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nuclear interactions are partly polarized. As ig known, the scattering cross 

f section of a polarized bundle depends on the angle @ and on the azimuth go. How- 
ever, if the dependence of @ depends on the part played by transitions, the 

Character of the dependence of g is determined by the spin of the particle. 

Thus, a dependence that is proportional to cos 9 is characteristic of particles 

with spin 1/2, for particles with spin 1: cos 9 + A cos 2¢, for particles with 

spin 3/2: ,008 ? + @ cos 2¢ + b cos 3g, and for particles with any spin the de-~ 


pendence 2 A, cos ng applies. Here s denotes the spin of the particle. The 


existence of such a dependence is based on the fact that the orbital monentum 
has no projection (m = 0) so that the values of the projection of the total 
moment of the momentum are identical with the possible values of the projections 
of the spin of the particles. 

The fact that the particles belong to the bosons or fermions can, for example, 
be determined from the decay scheme. Consequently it is necessary, if e.g. it is 
known that the K-particle is a boson, to separate the following experimentally: 
The lack of the dependence of 9 at s = O on the existence of a dependence of the 
type ccs 9 + A cos 29 at s = 1. 
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» Phys.Rev.,76, 
scalar_and vectorial mesons 
finities are removed if the 
with the employment of this 
The same is said in the book by S.S. 
OFFMANN, Mesons and Fields, vol.1, New York (1955). 
Actually, however, the removal of nonrenormalizable infinities in this case is 
equivalent to the fact that the equation for the vectorial meson 


= - 8~is transformed into Poy ‘= - Sy . In this case the 
e particles with spin 1 and zero, on which occasion a 
negative energy corresponds to the components with spin zero, (See G.WENTZAL, 
Einfuehrung in die Quantentheorie der Wellenfelder). 
If, however, we proceed from the Hermitic LAGRANGI 


wing is written down: 
ar Ve ) (Suy - Kyky, £3?) /00 ~ ped) Here the series of points denotes 
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_ any part of the diagram and for each line of the scalar meson the following is 
“written down: 
> 2 
~(£3/ MEME ook ) (x? = 45)". 
The minus. sign in the last expression is due to the fact that one of the 
factors k describes the production of a meson and the other an absorption. This 
sign follows also from FEYNMAN'S rule: k is equal to the difference between the 


initial- and end momenta of a nucleon. 
From the.two latter formulae it follows that the divergences connected with the 


factors k in the numerator are cancelled only if it is true that 


a far = - tip os i.e. if one of the charges is imaginary. 
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The production processes of mesons are best suited for the direct experimen- 
tal examination of the conclusions drawn from the law of conservation of iso- 
topic spin. Thus there follows for pions, apart from the relation: 


ac(p +P? * + a) = 2d0 (n + pom 
also the relation ao(p + a —> H + 
further forbidding rules resulting 
From the conservation of isotopic spin it is possible 
thing about the interaction between & meson and a nucleon oF between a nucleon 
and a nuoleon in states with a certain value of the jsotopic spin of the 
system. The differential and total cross sections of elastic interaction in 
the atates with T = 3/2 and T = 1/2 are given. Further, the cross sections of 
a whole series of processes are mentioned. Among other things, the photopro- 
duction of individual deuterons on & deuteron are investigated in order to 
find out what relations occur between the cross sections in consideration of 
interaction between & meson and a nucleon in the state with determined Ton’ 
For the various processes of photoproduction also the matrix elements 

are mentioned. The author, among other things, is of the opinion that the 
tigobaric" model has by no means been experimentally confirmed. Only indi- 
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cations of a considerably more important part played by the states with 
TW = 3/2 as "doublet states” in x - N interaction have been obtained, and 


this is true for all production processes of real mesons. 

There follow investigations of the consequences of isotopic invariance for 
the production processes of individual mesons in the case of interaction be- 
tween nucleons and nuclei with the difference 1 and 2 between the number of 
neutrons and protons. The relations obtained on this occasion are suited for 
the verification of the hypothesis of isotopic invariance itself, for the de- 
termination of the purity of isotopic states, and also for the obtaining of 
data concerning processes which ere difficult to examine. Also the production 
of mesons on the occasion of the interaction between nucleons and "mirror- 

7 " ¢ 

image-like" nuclei like H? and He”, bal aha Be! 


is investigated. There follow data concerning the characteristic features 
of the relations between the cross sections and the production of mesons by 
nuclei in the case of a predominance of interaction in a state with deter- 
mined Ton’ The most simple example herefore is the deuteron nucleus. In the 


case of certain assumptions concerning the isotopic spin of K particles and 

hyperons it is possible to understand many of the peculiarities of the inter- 

action of "strange" particles. In connection with BeV accelerators also a 

study of the production- and interaction processes of antinucleons is of 

interest. 
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ABSTRACT: The total cross section of interaction is known to be proportio- 
nal to the imeginary part of the amplitude of elastic scattering 
jin the forward direction. The relation, which is sometimes called 
optic theorem", is a consequence of the unitarity of the S-matrix 
and applies in the case of particles with any spins it can be re- 
presented as follows: 5, = (4n/k) Im TrM(0°)/2s, + 1)/(28,+1)(?)- 


“Here the matrix M(Q) connects the wave scattered into the angle @ 
with the inciding wave and 8,5 5, denote the spins of the col- 


liding particles. M(@) is than explicitly given for the fcllowing 
oases: Collision of a spinless particle with a particle with 
spin 1/2} 8, = 1 and 8, = 0% scattering of a particle with spin 


“ 8,° 1/2 by a target with any spin 8,3 8, = 1 and 8, = arbitrary. 


The differential cross sections of elastic scattering are ex- 
te preased as follows by means of W(@): 
a(9) = Tr" (0) M (0)/(2s, + 1) (28, + 1). Herefrom there follows tae 
t fe 
Cara 1/3 - 
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a in the case of any apin 8, the formula 6(@)=tr(AA”+HH”)/2(285+1)- 
This formula applies in the case of a,=1/2 and a similar formula 
applies aise in the case of S471 With the aid of the expressions 
given here 4% may be seen that for collisions of particles with 
any spin the simple inequat:on 
o(0°) Yy 1752/16 n- is valid. At 8580, 84" 1 the expressions for ; a ! 


the total cross section and o(0°) (where 1(0°)=z(0°) - 0 is true) 
can be represented 63 follows; 


xa_e4n Ta{x(0°)+(2/3)W(0°)] 50(0°) \x(o°)+(2/3)"(0°) |"# 


+ (2/9) w(0°)|°. In the special case of (n-N)-scattering it is 
possible, if 5, (8) is known with a wide renge of energy, to com- 


a pute the cross section of elastis scattering in a forward direc- 
tion with the help of a dispersion relation. In the other cases; 
eoge already in the case of (n-a)-scattering, it has hitherto mel 

been possible to compute only the lowest limit for the amount of 
this cross section. The aforementioned inequation offers a useful 
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restriction which can be used when dealing with experimental 
data. As is shown by numerical estimations, the lowest limit 

of the amount of elastic scattering in the forward direction is 
rather high in some cases. Several examples are mentioned. Within 
the energy range of from 400 to 600 MeV an increase of the cross 
section within the range of amall angles with a further tendency 
towards an increase in the case of an increase of the energy of 
the colliding particles becomes noticeable. A further example 
for the use of the restriction of the optic theorem is the 


soattering of mesons by nuclei. 
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Lapidus, L.I,, and Okonov, E.0. 26-11-5/16 


The Latest Research in the Physics of Fundanentel Particles Wowyshiye 


issledovaniya fiziki fundamental'nykh chastits) 
Priroda, 1957, #11, p 33-42 (USSR) | 


In 1956 the USSR opened the Joint Institute of Nuclear 
Researoh, placing it at the disposal of scientists from all 
Conmunist dominated countries. The Institute is furnished 
with. the most modern equipment. It has a synchrocyclotron 
producing protons with an energy of up to 680 mev and, since 
April 1957, a synchrophasotron (Fig. 1), which. can accelerate 
protons up to 10 Bey. With the synchroqyclotron the first 
experiments of scattering neutrons by neutrons could be in- 
quired into, and it. will also prove very useful for the 
‘study of the interaction between ff -meson and nucleons, while 
the powerful accelerator. opens new possibilities for the 
investigation of antiparticles. fo discover exhaustive facts 
about the lews of interaction between elementary particles, 
many more experiments are needed, and in this work the Joint 
Institute will play an important part. As to the methods of 
observing the reactions of high energy particles, the authors 
point out that photographing by means of very thick emulsion 
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PERIODICAL ghurnal Bksperin. 4 Teoret. Fiziki 19575 Yol 32, Nr 6, ; 
pp 1437-1441 (U.5.S-R-) en 


ABSTRACT At first short reports on some previous works are given. 

The present paper shows that in the case of general 

assumptions as to the amount M of the amplitude of the 
nucleon-nucleon soattering for angles near 180 (8 = Q ) ie 
the data on the exchange scattering of nucleons with an a 
energy of from 300 to 400 MeV can be used also for the aid 
determination of additional data on the soattering of 2 
neutrons by protons. This applies on the assumption that 
only low momenta are transferred. 

At first expressions are given for the differential cross 
geotion of n-P scattering (after averaging on the spins 
in the initial stage and summation aver the spins at the 
final stage) and for the aifferential cross section of 
the exchange collisions between neutrons and deuterons. 
Te results of the exchange - 2 - a - scattering can be 
used for the determination of data on the spin dependence 


dat 
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of the amplitude of n-p soattering and for the phase 
analysis of the data on u-p soattering. The main result — 
of the experiments can be represented in the form 


[Rex™ (G-n-B)-18r’-(1/4)| B + - a/” 7 6 = 480° 
n 


(1/5) ao,,.(180°)/Ao- 


The significance of the amounts contained in this expres~ 

sion is given. From the point of view of the phase analyskeg 

this expressing selects from all sets of soattering pha- 
ges (which correspond to the experimental data on the un- 
polarized cross section of the n-p scattering and on the 
polarization on the occasion of n-p collisions) only tose 
which correspond to the experimental data concerning the 
n-d-scattering. * ; 

; (No Illustrations). 
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phenomenologically analyzes the polarization phene- 


mena on the occasion of the reactions p+p7wdt+t 
(Cc), n° +d+n+p (D). It 4s 
to find out what consequence result from the 


J = 
-syametry of the S-matrix Sirgtdt, wad Ses, 


rel. case of binary reactions.s 

the initiale and final state). 
of WOLFENSTEIN'S 
expressions ore obtained for the various ob- 
the reactions 
The individual chapters of this paper 


the polarization phenomena on 
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(A), n +ad+p+p 
intended, on the 


atatd! for a more gene- 


(Nuclear reactions with two particles in 
The main result of this paper is the 
theorem for the reactions investigated 


vize by using the inter- 
deal with the 
of interaction of nonpolarized particles, 
the occasion of direct and inverse re~ 


(A) and (B)s 
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Nuclear Physics, vol. 7, No. 6, p. 646-654, 1958, No, Holland Publ. So. 


Abstract: Conditions for the construction from experimental data of the matrix 
for reactions of the a +a'-»b+ b' type are considered on basis of general 
princip2es of quantum mechanics. The reaction matrix M is expanded in a complete 
set of irreducible tensor operators wa (yp. ,/@) and the number of complex scalar 
functions which determine it 1s computed for the case when invariance under spaee 
rotetions and refelections is taken into account. Time reversal invariance of the 
interaction leads to relations is taken into account. Time reversal invariance of 
the interaction leads to relations between polarization effects in the direct and 
inverse reactions. ‘The number of experiments required for complete construction 
of the reaction matrix in the presentce of several channels can be @ebermined on 
basis of unitarity of the S matrix. 

The general xu form of the azimthal dependence of the angular distribution of the 
reaction products (for arbitrary spins) is derived in the appendix. 
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sootnosheniy k {-N-rasseyaniyn pri malykh energiyakh) 


PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958, 
Vol 34, Nr 2, pp 453-462 (USSR) 


ABSTRACT: The author investigates the consequences of these dispersion 
relations without passing over to equations of the Low (Lou) 
type. In computing the deductions the dependence of the 
phases on the energy in accordance to the conception of the 
theory of effective length is used. Taking into account the 
experinental data on the phases the expressions for the 
first and second phase, for a half-sun describing the 
scattering of neutral pions on nucleons as well as one for 
the scattering of negative mesons are deduced. The course of 
calculation is followed step by step. These quantities 
computed in the first chapter can also be computed directly 
from the dispersion integral and fron the exverinental data 

Card 1/3 on the total cross sections. For this purpose the dispersion 
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~Scattering at Low Energies 


integral is divided into 3 parts. The expressions found this 
way as well as an expression for the deductions of the 
dispersion integral F(w) = k*3,(w) are mentioned in detail. 


Thus the coincidence of the experinentally determined phases 
with the dispersion relations can be proved in a more basic 
way. After the determination of F, the values of the 


deductions can be calculated immediasely after differentiation. 
The expressions found for the dispersion integrals are 
suitable for the calculations within the renge of energies 

of w-p&p- wdenotes the total energy of mesons in the 
laboratory systen. The trensition fron the center of mass 
system to that of the laboratory is carried out approxinate- 
ly. The dispersion integral for the interaction of negative 
mesons with protons is given and discussed. The numerical . 
values of the dispersion integral cre J, (u)=6,96/482= 0,176, 
3 (u)=4399/4 = 0,126. For the deductions of the dispersion 


integral thc values 25! (u) = 0,080.5 23'(n) = 0,04A, are 
found by num_2rical integration. Thus the analysis carried 
out here, which uses onl; the dova on the scattering phases 


3 
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A. Stanghellini, Nouvo Cim., 1957, Vol. 5, Pp. 1305. For the 
< -p-scattering the conclusions from the @ispersion relations 
: do not coincide with the experinent, however. This dis- 

Bereecement is not so great at small energies as it is ct 

6reet energies. The reasons for the lekin; aoreenent are not 

clear as yet. The contribution of the mesic etou deserves 
special investigation. Additional experinents and 2n exact 
elaboration of the experinentsl results would te desirable. 

Of especially great value would be the investisgetion of the 

polarization of recoil nucleons and of the interference with 


the Covloms scattering. There are jo references, 4 of which 
are Slavic. 
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-AUTROR: Lapidus, L. I. SOV/ 56-34 -3-53/55 
 e annnnRR 


TITLE: The Problem of the Interaction Between Hyperons and 
Nucleons (K voprosu o vzaimodeystvii giperonov s 
nuk lonami ) , 


PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958, 
Vol. 34, Nr 3, pp- 777-779 (USSR) 


ABSTRACT: The fact that the parity in the decay of hyperons is not 
conserved can be made use of for the investigation of the 
interaction between hyperons and free nucleons as well as for 
the investigation of .hypernuclei. The observation of the 
asymmetry between up and down orientation of the decay 
products with respect to the scattering plane can serve 
as direct method for the determination of the spin-orbit 
dependence of the Y-N-forces. The fact that hyperons are 
produced in the n-N- and K-N-interactions obviously speaks 
in favor of the existence of a (LS)-dependence of the 
forces. For a direct proof, however, the asymmetry between 
up and down orientation in the decay of the hyperons 

Card */hy polarized in the elastic Y-H-scattering must be observed. 
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The investigation of the asymmetry between up and. down- 
orientation with respect to the plane of the production 

of hypernuclei can be used for the investigation of the 
structure of the hypernuclei as well as for the direct 
determination of the spin of the hyper fragment. The author 
investigates some of the consequences of the unitarity and 
the symmetry of the S-patrix for the Y-N-interactions. When 
the energies of the A. -particles are less than 150 MeV 
only an elastic scattering is possible in the /\ -N- 
collision. ;This situation was analysed in connection with 
the N-N-scdttering. When the energy of the N°-particles 

is more than 150 MeV besides elastic scattering also the 
processes of the transformation of JV. -particles into 
hyperons become energetically possible. All processes of the 
unitary and symmetric S-matric are given here. The taking 
into account of the symmetry and the unitarity of the 
S-matrix makes it possible to express the 6 independent 
elements of the S-matrix by the 3 scattering phases 


84155153 as well as by the 3 mixing parameters > 8p. 
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In the taking into account of the isotopic invariance 


the amplitudes of the interaction of 


2. -particles with 


nucleons can be expressed by the amplitudes Rs and R, 


of the 7. -N- 


scattering in the states with 


T = 3/2 and 


p= 1/2. A taking into account of the isotopic invariance 


decreases the number of nece 


ssary parameters to 4. 


A relation between the cross sectiona and the parity of the 


polarizations of the A 
from the relation 


-particles and the nucleons results 


Sio * V2 8,5 


By generalizing the theorems by 


VYol'fenshteyn it is, for 


instance, possible to bring into connection the azimuthal 


symmetry of the nucleons and 2 


particles are polarized) in 


with the polarization of the same beams 


are not polarized). 
There are 5 references, 
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_, AUTHOR: Lapidus, L. I. 56-34-4-22/60 


TITLE: The Revergal of Time “and the Polarization Phenomenu in the 


Reactions With ¥-Quanta (Obrashcheniye vremeni i polyarizatsion- 
nyye yavleniya v reaktsiyakh s y-kvantami) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 4, pp. 922 ~ 930 (USSR) 


ABSTRACT: This work examines the polarization phenomena in the photo~ 
production of pions and in the Compton effect at nucleons. The 
invariance 0° the interaction in the reflection of the time 
leads to relations not only between unpolarized (i.e. averaged 
over the spins) but also between the polarization phenomena in 
the mutually inverse reactions. This work algo generalizes the 
theorems by L.Wolfenstein (Reference 1) to reaction with y- 
~quanta. The condition of the unitarity of the S-matrix which 
comprises the elastic scattering of pions by nucleons -p 4 -P, 
On — On; +n —4tn. Op —? Op3 the exchange scattering -pz On, 
+n = Op; the photoproduction and the radiation capture ne yp, 
-p = yn, Ong“yn, Ope? YP as well as the Compton effect 

Card Vk YP YP, yn-> yn, permits it in any state to introduce 3 real 
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The Reversal of Time and the Polarization Phenomena 56-34-4-22/60 
in the Reactions With y-Quanta 


phases and 3 displacement parameters. This makes it possible to 
determine the number of the necessary experiments, which de- 
creases in case of the consideration of isotopic invariance, 

The unitarity condition is considered in a supplement. First 

the amplitudes of the photoproduction of pions and of the 
radiation capture of a negative pion are determined step by step. 
The triel of an experimental investigation of the photoproduc- 
tion by the investigation of the radiation capture of a nega- 
tive pion by a proton might be successful. Although these experi- 
ments are very difficult one might obtain by them data on the 
photoproduction by monochromatic y-quanta at a free neutron. 

The authors first discuss the photoproduction of the pions 

and the radiation capture. The amplitude of the photoproduction 
is represented in the form M= afBo~ The quantities a resp. b 
must be a pseudoscalar resp. a vector. The process of computation 
is pursued step by step. The author examines also the cross 
section of the photoproduction of a meson by polarized y-quanta 
at an unpolarized target. The next paragraph deals with the 
Compton effect. Some conclusions: The general result of this 
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work is the extension of the conclusions of the invariance 
in case of variation of the si 


just as well as the 
ed nucleon. The study of the pola- 


the cross section of 
olarized y-quanta. For 
1 if the spatial parity 
» 8 of which are 


ASSOCIATION: Ob"yedinennyy institut 


yadernykh issledovaniy (United Institute 
of Nuclear Kesearch) 
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', sUTHOR: Lapidus, L. I. SOV/56--34-5-14/67 
Serre 
TITLE: Polarization in High Energy Elastic Scattering (Polyarizatsiya 
Vv uprugom rasseyanii pri vysokikh energiyakh) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 5, pp. 1148-1153 (USSR) 


ABSTRACT: This paper discusses the problem of the polarization phenomena 
at high energies. The author finds the particularites of these 
polarization phenomena. According to the approximation used 
by the author in the expression for the scatteringcross section 
(averaged over the spins) there are "diffraction terms". The 
author first investigates the elastic scattering of particles 
with spin 1/2 on particles without spin (case, (0, 1/2)). The 
author deals with this problem in a manner that is different 
to that of some earlier papers. Without explicitly introducing 
the interaction potentials. the author determines the absorp- 
tion coefficients K; and Kp and thelefraction indices ny and 
n2- Calculations are carried out for an infinite absorption 
and also for the case without refraction ("Gray absorbing nucle- 
us"). The expressions for differential and for the total elastic 
scattering are explicitly given, The polarization phe- 
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nomena are then taken into account. In the energy region in 
which scattering phases are purely imaginary, there is no 
azimuthal asymmetry. An expression is then given for the 
polarization Pow after the scattering of the polarized bean. 


The polarization Ee is connected with the fact that the re- 


fraction indices n; and n2 are different from the value 1. 

The maximum value of polarization corresponds to the values 
ny=1 and Ko=0. In this paper electromagnetic effects are not 
taken into account, but the taking into account of electro- 
magnetic effects is essential in some cases and may be of 
eminent interest for the electromagnetio properties of the 
nucleons (relaxation of the magnetic moments). The qualitative 
results, without respect to a found for the elastic scattering 


of particles with spin 1/2 on a target without spin (case 
(0, 1/2)) hola also for the cases (1/2, 1/2) (nucleon - nucleon 
scattering) and (1,0) (scattering of deuterons on particles 
without spin). For imaginary phases of N - N - scattering 
: ; ee 
Card 2/-% an is equal to zero and the cross cea of the scattering 
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of a polarized beam on a non-polarized target does not contain 
an azimuthal asymmetry. The number of the necessary independent 
experiments, in the case of imaginary scattering phases; is 
equal to the number of the term of the amplitude. The author 


then investigates the case (1,0), considedy aly the imaginary 


phases. The results of this paper lead to the following con- 
clusions: At high energies, where the elastic scattering in a 
high degree is determined by the non-elastic processts,it is 
possible to obtain nucleon beams with a considerable value of 
polarization. The existence of such beams makes it possible to 
carry ov additional experiments. Polarization experiments lead 
to a sensible method of investigating the spin effects in 
elastic scattering. There are 15 references, 6 of which are Svis. 


Ob" yedinennyy institut yadernykh issledovaniy (United Institute 
of Nuclear Research) 


November 19, 1957 
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24(5), 16(0) 
AUTHORS: Bilen'kiy, S. li., Lapidus, L. I., 


Puzikov, L. D., Ryndin, R. MM. 


TITLE: On the Determination of the Matrix for the “caction 
ata! —> b+b!' (0b opredelenii matritsy reaktsii atat—dd4b! ) 


PERIODICAL: Zhurnal eksperinental'noy i teoreticheskoy ficiki, 1958, 
Vol 55, Nr 4, pp 959 - 961 (ussR) 
¢ 
ABSTRACT; Wolfenstein (Vol! fenshteyn) and Ashkin set up « 
general expression for the scattering amplitudes of 
particles with spin 0 and 1/2 on particles with 
1/2 on the basis of the invaricnce con@itions in 
Space revolutions and reflections and tine reverssl. 
Proceeding from these expressions, and by using the 
unity of the S-matrix, Puzikov, Ryndin and Smorodinskiy 
(Ref 2, investigated the question as to how many ex- 
‘periments are necessary in order to obtain a conplete 
determination of the scattering amplitudes in these 
cases. The authors of the present paper investigate 
the general case of a reaction of the scheme ata! —>b+b!, 
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‘On. the Determination of the Matr:x for 
ata! —> b+b! 
‘ The number of complex scalar functions defining the 
reaction matrix MK is determined with the eid of the 
conditions of invariance “ith respect to space rotations 
and reflections. Time reversal invariance leads 

to relctions between polarizetion effects in direct 

and inverse reactions. An expression for the amplitude 

of the process and another for the ratio between the 
matrices of direct and inverse direction is first 

given. On the basis of an example of 2 channels the 
number of experiments is determined that is necessary 

for a complete determination of the reaction metrix. 

In conclusion the authors thank Ya.A.Smorodinskiy for 
discussing the problem dealt with. There are 3 references, 
2 of which are Soviet. 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United 
Institute for Nuclear Research) 
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24(5) SOV/56-35-6-41/44 
AUTHOR: Lapa duggedsnr Even 


TITLE: On the Problem of Verifying the Invariance of Interaction in 
the Inversion of Time (K voprosu o proverke invariantnosti 
‘vzaimodeystviya pri obrashchenii vremeni) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
- Vol 35, Nr 6, pp 1580-1581 (USSR) 


ABSTRACT: Determination of the non-invariance of weak interactions in 
spatial inversions and in charge-conjugation considerably in- 
creased interest in a detailed investigation of the symmetry 
properties of strong interaction. The present paper aims at 
pointing out the possibility of an invariance of different in- 
“teractions in the case of time invariance. This possibility is 

‘based on the connection of polarization phenomena in inverse re- 
actions (Refs 1-5). Recently, a verification of the equality of 
polarization and asymmetry in the case of elastic scattering 
was suggested for the investigation of the symmetry of strong 
interaction for an inversion of time (Refs 7,8,9,10). By using 
the results of referenoes 1-5 it is possible to carry out an 

Card 1/3 analogous verification also ty means of various nuclear reac- 
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On the Problem of Verifying the Invariance of Interaction in the Inversion 


of Time 


.tions. Thus, the polarization of the neutron in the reaction 


d+d—en + He? (if the deuterons are not polarized) agrees 
exactly (up to the usual factor) with the asymmetry in the 


cross section of the inverse reaction n + He? —rdtd (if the 
neutrons are polarized). Verification of the connection between 
polarization and asymmetry and between complicated relations is 
also a verification. of the invariance of interaction with respect 


to an inversion of time. Also the reaction p+ 7 I= n+ He? is 


‘suited for this purpose. Among the reactions with participation 
‘of y-quanta, the reaction n + Pw a+ y is suited for this 


purpose. The reaction p + pa=da+t is suited for the investi- 
gation of the time-reversibility of pion production processes. 
The reaction K +d ===" 4 P can be used for the investigation 
of interaction symmetry under participation of strange parti- 
cles. Also the investigation of polarization phenomena in the 
last-mentioned reaction might help to solve the problem as to 
whether there is a connection between the low degree of asym- 
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metry in the decay of the £°-particle (which is produced in the 
reaction 7] + N—=E£ + K) and the threshold value effects. 
There are 15 references, 8 of which are Soviet. 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United Institute 
for Nuclear Research) 


SUBMITTED: September 6, 1958 
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24(0) sov/89-6-6-6/27 
AUTHORS t Lapidus, L. I-, Okun', L. B. 
Se . E 

TITLE: The Physics of High Energies (Fizika vysokikh energiy). (Survey ss: 
on the Material of the VIIT International Conference on Physics 
of High Energy )({ Obzor materialov VIII Mezhdunarodnoy .konfer- Bs 


entsii po fizike vysokikh energiy) 
PERIODICAL: Atomnaya energiya, 1959, Vol 6, Nr 6, pp 648 - 656 (USSR) 


ABSTRACT: The authors give a survey on the subjects which were dealt 
with on this Conference (Geneva, June 29 - July 5; 1958). At 
first, the synoptic lectures are mentioned and then the subjects { 
of the lectures (without mentioning the individual lecturers) tet 
are divided as follows: detection of new. particles, the funda- 5 
mental particle properties, the interaction between the parti- 
cles, the weak interaction, the non-conservation. of parity, 
the non-conservation of the charge parity, the conservation 
of combined parity, the longitudinal-neutrino,. the "two-compo~ 
nent" electron, the vectorial and axially-vectorial interaction 
variant, the universal weak interaction, the neutron decay; 

r the muon decay, the pion decay, the decay of strange particles, 
Card 1/2 the capture of muons by nucleons, the rule T = 1/2, the electro- 
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The Physics of High Energies. Jrevey on the Material SOV/89-6-6-6/27 
of the VIII International Com «ence on Physics of High Energy) 


magnetic intezu.c.on, the strong interaction,. the structure 
of nucleons, the « 1¢leon-nucleon interaction. (communications 
_ of a group of coll’ borators Wang Shu-fen (China), Danish 
ou) Dalkhazhav (Mongolia), Vishki (Roumania), Markov 
Bulgaria) on p-p interaction at § Bev, investigations on the 
8ynchrophasotron of the Ob"yedinennyy institut yadernykh issle- 
dovaniy (Joint Institute for Nuclear Researches), moreover, a 
& communication by Blokhintsev et al on diffraction scattering), 
ion between pions and nucleons, 


a with nucleins, the production 
of strange particles and the interaction of stranre particles. 
In conclusion, the theoretical results obtained ave briefly 
dealt with and a criticism of the Heisenberg theory (communi- 
cation made by Bogolyubov) is.made. The 9th International Con- 
ference on Physics of High Energies will take place in the 
Soviet Union in the town of Kiyev in July 1959. 


SUBMITTED; February 13, 1959 
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_ 24(5) 
AUTHOR: Lapidus, L. I, S0V/56~36-1~-40/62 
e Sa ae 
TITLE: On the Estimation o 


f the Contribution of Nucleon-Antinucleon 
Interaction to the Dispersion Relation for the Scattering of 


Nucleons by Nucleons (Ob otsenke vkladsa nuklon-antinuklonnogo 
vzaimode-stviya v dispersionnoye sootnosheniye dlya rasseyaniya 
nuklonoy nukJonami) 


PERIODICAL: Zhurnal eksperimental! noy}i teoretic 


: heskoy fiziki, 1959, 
Vol 36, Nr 1, pp 283-290 (USSR) 


ABSTRACT; The investigation of the co 


NN-forward-~ 
scattering is written down. The first part of this paper 


deals with the scattering of neutrons by protons. Calculations 
are followed step by step. Taking the deuteron state into 

ai than the one-megon term, which 
WN-scattering. The term taking 


Card 1/3 would be of importance for 
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On the Estimation of the Contribution of S0V/56-36-1-40/62 
Nucleon-Antinucleon Interaction to the Dispersion Relation for the 
Scattering of Nucleons by Nucleons 


the nonelastic process - annihilation - into account, 
exercises practically no influence; it is not greater than 
the error committed in calculating the contribution of the 
deuteron state. Under the conditions assumed here, the latter 
amounts ic +(5450 2 13), and the contribution of the 
one-meson state is. +162. A direct comparison hetween the 
dispersion relations and th: exverimentai data on 
n-p-scattering at iow energies shows that the contribution 
made by nucleon-entinucieon interaction to the scattering 

of nucleons in this energy range is small. Therefore, the 
exact dispersion relation can, within this energy range, be 
replaced by the approximated dispersion relation without any 
major error teing committed. The second part of this paper 
deals with proton-proton scattering. Variations with respect 
to the results obtained in the first chapter are mentioned 
in short. In conclusion, the scattering of nucleons in the 
state with T = 0 is-dealt with in short. In this case the 
p-states play a more important part than in the cases 
previously investigatei. The approximated relations derived 
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in the present paper can be of use for the analysis of 
experimental data on NN-scattering within the range of 
low energies, especially if more exact data concerning 
NN-scattering in the p-states will be available. The 
author thanks V. Z. Blank (deceased) and P. S. Isayev for 
several useful discussions and Ya. A. Smorodinskiy for 
advice. There are 14 references, 9 of which are Soviet. 


Obo"yedinennyy institut yadernykh issledovaniy (United 
Institute for Nuclear Research) 


July 31, 1958 
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AUTHORS: _ Lapidus, L. I., Chou Kuang~chao S0V/56-37~1-41 /64 
TITLE; On the Problen of Investigating the Interaction of Pions With 


Hyperons (K voprosu ob izuchenii vzaimodeystviya n-mezonoy 8 
giperonani ) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1959, Vol 37; 
Nr 1(7), pp 283 - 288 (UssR) 


ABSTRACT; The authors investigated the reactions K+N —> Gn, Kan —_> 

— LA)en, D(A)+n 3 L(A)+n within the range of such ener- 
gies of the K-meson where the channels oan be neglected in which 
2 pions originate. As the elements of ‘the S-matrix for the a~ 
bove-mentioned reactions are connected by the conditions of 
unitariness, the following problem results: Which data on the 
amplitudes of the scattering X(A)+n — T(A)en can de obtained 
by investigating the cross sections and polarizations in the 


oat processes K+N —> K+N and Ke X(A)+n? Part I of the present 
paper tries to solve this problem. The spin of the K-meson ig 

: set equal to zero. The interactions are assumed to be invari- 
ant with respect to a Teflection of space, against a reversal 

Card 1b of time, and against a turning in the isotropic space. The 
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above reactions are described by the elements of the T-matrix 
(if=§~1) which are diagonal with respect to the quantum number 
of the isospin. The spin structure of the scattering amplitude 


, 7 ; 
a. can be represented in the form ao A +iB (8[t #') , the unit 


vectors w and ni, respectively, being parallel to the momentum 
of the particles in the initial (final) state within the cen- 
ter~of-mass systen. AY and BY denote 2 complex scalar functions 


of the energy and of iP. The authors analyze the conditions 
for a determination of the T-matrix from experimental data. It 
is then investigated which information can be obtained by only 


studying the processes KiN > K+N and {+N —> =(A)+n. A table 
contains 8 reactions of this type as well as their amplitudes. 
For the n-i-scattering, the phase difference in the individual 
states with the isospin zero is determined by investigating re- 
actions with K~particles. Chew and Low as well as L. B. Okun! 
and I. Ya. Pomeranchuk, suggested to investigate nonspherical 
collisions as a method of determining the interaction between 
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unstable particles. In the authors! opinion, this method is’ 

suitable for determining the amplitude of the scattering 

2 (A)+x —> X(A)+n by use of the processes D+N —> L(A)+N+n, 
+N —)>, D+N+x. The authors then investigate a reaction of the 

type. "+p — Aspent within the range near the pole * 


(p. - Pa)* = u?. Within this range, the process 3* 4 A+n’, 


n+p -_ n*sp predominates. If in that range where the pole tern 


predominates the vector of polarization of the A-particles 


originating by the reaction stip —_ Aspent could be measured, 
not only the effect of the non-pole terms could be estimated, 
but also data on the relative parity of the A and 2_-hyperons 
could be obtained. In some cases, the investigation of the po- 
larization of the products in peripheral collisions may de- 
liver data on the parity of unstable particles. The authors 
thank M. A. Markov for useful discussions. There are 1 table 
and 4 references, 2 of which are Soviet. 
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eS iepenn ion Relations for Scattering of Y- Quanta 


by Nucleons 


Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 
1959, Vol 37, Nr 6, pp 1714-1721 (USSR) 


erg ene equations were derived for the scattering 
~quanta by nucleons with one subtraction. For 
ae ard scattering, six relations were obtained which 
contained no unknown constants or infrared divergences: 
The evaluation of the imaginary parts of the amplitude 
was done with the aid of unitary S-matrix. At energien 
of Y-quanta below the threshold of %f-meson pro- 
duction, the magnitude of the imaginary parts 
Ry +0 Re was small. Above the threshold 


R,-+ Re were determined from the unitary 
condition of S-matrix with the omission of terms 
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*y- Santa by Nucleons $0V/56-37-6-27/55 
that are quadratic 1 
interactions: 
i [o#* (- i’, —e’, —k, —e¢, 


= FE a0(a,) 1T Fane (Quo b's e's ©) Trent (dor Ke 


n respect to the electromagnetic 


—s) — off (k’, e’, k,e, a)} = 


+ JE) A (a) TFaw (dos He's) Tone (Gor ls ©. 9) (38) 
where the amplitude of the photoproduction of pions 
on protons is: 

Tyan (Gy ke €, 0) = GE, (ae) — My {te} a) — # (elt ke} al) — 


_ Mgl2 ({ke} q) + i(e U1ke) al)) + Ex ((#k) (ea) + (se) ka)) 9) 


The total cross section of ‘y-quanta interactions 


was shown to be: 


a¢=(4a/%e) Im [Rye(0°)+-Rac(O°V 4x [ [Ea [* + | Mal 4-2] Msi? —| Es 16); (41)° 
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With the aid of the above equations, 4% was shown 
that: . 
¢ avetdvt LES ETA 
Re Bs (») fein aoe 


mle dv a ial 1 


yi—yv 


Re My (v) = aw fo 


a . . dv ater oh ae $,(v) — 2Re j25(s) MEI. 
Re 18: (vy) 4- 285 (%)) = = <p Fs a Re At) 


; were ater 
Re tS; () — 8s 6)1 = A (s4;) — syly +2¢ Aa 


Rel (B., ® Fa (Re Ey Soca iets 7 Ms)° (42) 
Re (ta 8) = REC Be Bd = sy erate 


a 
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7-mesons and other particles was disregarded. There 
are 14 references, 7 Soviet, 7 U.S. The 5 most 
recent U.S. references are: M. Gell-Mann, NM. L 
Goldberger, W. E. Thirring, Phys. Rev., 94. 1622 
1954; A. A. Logunov, A. R. Frenkin, Nucl. Pays. ‘7 572 
1958; T. Akiba, J. Sato, Prog. Theor. Phys., 19° 93.7” 
1958; M. Kawaguchi, S. Minami, Progr. Theor. Pays , 

. 12, 789, 1954; F. E. Low, Phys. Rev., 96, 1428, ion, 
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"Inelastic Scattering in the Final States and the Threshold Anomalies," 


"Isotepic Spin Conservation in Meson Scattering and Production." 


. pepers presented at the International Conference on High Energy Physics, Rochester, NeY. 
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AUTHORS: Lapidus, Le I., Chzhou Guan-chzhao 
, TITLE: The Dispersion Relations and an Analysis of the Energy 


_ &§ Dependence of the Cross Sections Near the Threshold of 
_- & New Reactions 4 a 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vole 39, No. 1(7), pp.112-119 


TEXT: As already shown in a previous paper (Ref. 1), the dispersion re- 
lations in the case of (YN): scattering near the pion production threshold 
 &§ lead to jumps of the derivatives of the real part of the amplitude if the 
“@ energy dependence of the reaction cross section near the threshold is 
oy taken into account. (The nonmonotonic course of o(@) near the pion produe- 
_ 8 tion cross section was dealt with phenomenologically in the diploma dis- 


for an analysis of the 
energy dependence of the scattering~- (and reaction) amplitudes near the 
threshold of a new reaction a+b —> c+d. The occurrence of jumps of the 
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derivatives of the forward scattering amplitudes leads, within the framc-~ 
work of dispersion relations, to an analysis of the integrals of the form 


(x2/4n° )p fe ote) where o(@) is the total cross section, which com- 
0 ; 


prises the inelastic (o,) and the elastic (o,) ones. The application of 


the dispersion relations makes possible an investigation, both of the 
"local effects" near the threshold, which, in certain cases, lead to the 
occurrence of peaks, dips, and steps, and of the general influences 
exerted by inelastic processes. An investigation of (yN) scattering shows 
that of the 6 scalar amplitudes desoribing the transition matrix, only 
two contain “local effects". The existence of the other highly energy-. 
dependent amplitudes renders analysis more difficult, For a detailed 
analysis cf the influence exerted by the inelastic processes it is necessary 
to investigate the dispersion relations for momentum transfer 


9 ?# 0; the authors, however, confine themselves to 9° = 0 for the scalar 
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function A(w) = Sp M(@,Q°=0), the trace of the scattering matrix, whose 
imaginary part is related with the total cross section. The relations 
obtained are, among other things, used for the purpose of investigating 
the photoproduction of neutral pions y + p—>p +n near the threshold 

of the reaction y + p —>n + nt, Further, an investigation of the 
anomalies near threshold is dealt with. General relations are derived 
which represent the nonmonotonic variation of the forward scattering 
amplitudes as an energy function. A study of the energy dependence of 

one of the amplitudes of elastic yd forward scattering shows that, from 
the formulas obtained, it is possible to estimate the role of the deuteron 
photodisintegration in deuteron polarizability. It is also shown that a 
consideration of the influence exerted by inelastic processes and especial- 
ly by deuteron photodisintegration is of importance in the analysis of 

yd scattering within a wide energy range. A. I. Baz' is mentioned in the 
paper. There are 1 figure and 9 references: 4 Soviet and 5 US. 
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TITLE: | i Final-state Inelastic Interaotion4’and the Peouliarities 
ora Near the Threshold ak. to Oe : 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960, LX 
Pg +. Vole 39, No. 2(8),. ppc. 364-372 


TEXT: It is #21] known that anomalies occur. near the threshold ef certain 
reactions,..The present paper makes a contribution towards investigating 
them. It is, shown that the energy spectrum of particle a from the 

A+B -> a+ C + D reaction near the threshold of the C+ D+ 4 PF re 
action may take a non-monotonio course. As an example, the authors chcose 
the K-meson spectrum of the N+ N+>A+4+N+K reaction in the region of 
“A-N pair energies near the threshold of the A +N +S + WN reaction. 
Shape and nature of the ‘spectral anomalies depend, besides on the cross 
adation of the new inelastic process, also on spin and parity of the 
particles, An investigation of the anomalies ‘may, if carried out with 
sarficient accuracy, be of assistance shen determining the properti¢s 
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ce 83186 
Pinal-state Inelastic Interactions and the 3/056 /60/059/002/025/044 
- peculiarities Near the Threshold 3006/3056 


of the produced particles. fhe authors assume that the N +N >~Y+N+K 
reaction in the final state may be described by singlet and triplet s<waves 
of the Y-N system. In Part 2 of the paper, the authors describe 4 phenom- 
enological analysis of the kinematics of the reactions, and investigate 
especially the process p + prAt+pt K below the p + P 3S +pt KTre- 
action threshold. Formulas are derived for the energy speotrum of the 
K-mesons and the polarization of the A-particles and nucleons (in the 
case of a polarized incident nucleon beam). In Part 3, the inelastic in- 
teraction in the final state is investigated. Proceeding from the uni- Oe 
tarity of the Senatrix and the analyticity of the reaction amplitudes, 

the authors give a general formulation of the theory of inelastic inter- 
action in the final state. In Part 4, local anomalies are investigated for 
the K-meson spectrum of the N +H > A+ HN + K reaction in the Zi-hyperon 
production threshold. In Part 5, the results obtained are discussed. 

In order to prove the anomalies, i.@+, the non-monotonic course of the 
energy spectrum of particle a experimentally, good energy resolution is 
necessary in addition to high degree of accuracy: Finally; the non-mono~ 
tonic particle energy curves of = ‘umber of other processes are discussed. 
In the appendix, the authors give a theoretical analysis of Y-K pair 


card 2/3 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R000928610010-4" 


CIA-RDP86 


os Pirates’ 


-00513R000928610010-4 


SAESSEU TO: 


"APPROVED FOR RELEASE: 08/31/2001 


SET SPY Et BRIA BE FOSTER MESES ETE TEC AT ECE 


moos 


Final-state Inelastic Interactions and the Broo eere 2 ooeloan1 O44 
Peculiarities Near the Threshold B006/B056 


production in np collisions,.and discuss the scalar K~meson production 
in NN collisions. V. N. Gribov (Ref. 8) is mentioned. There are 
10 references: 4 Soviet and 6 US. . 


ASSOCIATION: Ob"yedinennyy inatitut yadernykh issledovaniy 
; (Joint Institute of Nuclear Research) 


SUBMITTED: _ February 23, 1960 
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AUTHORS; Lapidus, L. I., Chzhou Guan-chzhao 


at 
TITLE: Elastic Scattering of Gamma Quanta by Nuclei 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 4(10), pp. 1056 - 1058 


TEXT: In a previous paper the authors studied the scattering of gamma 
Quanta by deuterons below the pion production threshold using dispersicn 
relations, They now describe a theoretical study of the scattering of 
low-energy gamma quanta by nuclei. Dispersion relations have already been 
used in Refs. 2 and 3 to analyze the elastic scattering of gamma quanta by 
nuclei, but only for energies above the (7) threshold. The well-known 
non-monotonies near the ( yn) threshold appear when the production of 
particles in the S-state is taken into account. Dispersion relations not 
only allow the Wigner-Baz' effect to be treated but also the effect of 
inelastic processes on the energy dependence of the elastic scattering 
amplitudes to be considered. The authors believe that within the framework 
of dispersion relations, the firat meximum of the famma-cuantur seattering 
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cross sections is related to dispersion effects near the threshold. The con 
theoretical study is restricted to forward scattering in dipole approxima- - 
tion, which is in good agreement with experimental results up to about 

30 Mev. Proceeding from the formulas for the scattering amplitudes for 
spin-O and spin-1/2 nuclei, the authors study the energy dependence of the 
elastic scattering cross sections near the photonuclear reaction threshold. 
The energy dependence of the scattering amplitudes was caiculated from the 
dispersion relations (3) and experimental data from Ref. 6. The results 
obtained are s4llustrated in Fig. 1. After considering a number of experi- 
mental data, an energy dependence of the scattering cross section is 
obtained which is illustrated by Fig. 2, and is in qualitative agreement UN : 
with the experimental results. For the scattering cross section of ie 
aluminum (for which the experimental data are taken from Ref. 6) near the 


first maximum, one obtains a value of about 2-10728 one: which is close 


to the experimental value. As giant resonance makes also a contribution tc 
this process, the half-width attains more than 2 Mev. Finally, the authors 
discuss the possibility of calculating the polarizability a of the nucleus 
from an absorption cross section which is known for a wide energy range. 
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A formula for a is given.. Numerically, one obtains ~ 2.10799 om? for Al 


and a = (0.70 + 0.05).1074° cm? for Hes. The authors thank 


Ya. A. Smorodinskiy for discussions. There are 2 figures and 7 references: 
3 Soviet and 4 US. 
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AUTHORS: Lapidus, L. Je» Chzhou Guan-chzhao 
TITLE: Elastic Scattering of 
Pion Production Threshold 
PERIODICAL: ghurnal eksperimental 
Vol. 39, No. 5(11)> Pps 
TEXT: This paper presents an analysis 


quanta below the pion production 
relations and the unitarity conditions 


of the elastic scattering of gamma 


threshold by employing the dispersion 


of the S-matriz. The scattering 


of the gamma-quanta by deuterons belongs to those processes whose ampli- 


tude is mainly influenced by inelastic 


processes like the photodisintegra- 


tion of the deuteron or the photoproduction of mesons. So far the effect 


of the pion photoproduction has not been examined, 
een dealt with in Ref. 
d-scattering to the forward 
integral is done 
photodisint 


’ deuteron photodisintegration has b 
limit their analysis of the 
The calculation 
electrical dipo 
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A phenomenological phase shift analysis is first made and the imaginary 
parts of the scattering amplitudes are expressed through terms which 
characterize the deuteron photodisintegration. The dispersion relations 

of forward scattering and the theorem of small energies are then studied; 
the scattering of quanta by nuclei with an arbitrary spin is considered 
in the low energy limit. The elastic fd-scattering cross section is derived 


phenomenologically as an energy function based on data'of the deuteron 
photodisintegration. The dispersion integrals are estimated for the 
range ids Mev. The real and imaginary parts of the amplitudes are 


obtained and problems concerning the polarizability of the deuteron and 
the nucleons are discussed. It is noted that these results deviate greatly 
in a wide energy range from those obtained by a momentum approximation. 

In the energy range under consideration it is not necessary to allow for 
the pion photoproduction. The results obtained for forward scattering are 
also valid for. other scattering angles.in dipole approximation. A.M.Baldin, 
Vv. I. Gol'danskiy, and Ya. A. Smorodinskiy are thanked for discussions. 

L. Landau, Ye. Lifshits, and A. B. Migdal are mentioned. There are 2 
figures and 13 references: 8 Soviet, 1 Dutch, and 4 US. 


Card 2/ 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


APPROVED FOr deanmcieaat bab bate ober: iceberg et ah 4 


LAPIDUS, L. I., Dr. Phye-Math. Sci (diss) "Questions of Theory 
eee re ee 


of Strong Interactions," Dubna, 1961, 19 pp. (Combined Insti- 
tute of Nuclear Research, Laboratory of Nuclear Problems), 160 


copies (KL Supp, 12-61, 248). 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4 


SER SSE SEP SESS EN REDS AA SERED REPO aoe EE anon tera eal Et) Vn eo SE EEG to BEE SS ETE aaa 


LAPIDUS, L.I.; CHOU KUANG-cHAO 
Se 


On K-+N -A (X) +Y processes. Dubna, I2d 
* tel! 
nennogo in-ta jademeybh issledovanii, i9 “a. “A ae otdel Ob"edi~ 
(No subject heading) 


Set 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RD 


ST RE REIS SIE SNSISIE REESE (PUT NER INT PRE SSRIS Peete 


513R000928610010-4 


<= LAPIDUS, LI. 5 CHOU KUANG--CHAO 


On photon-nucleon scattering, 
issledovanii, 1961. 28 p, 


(No subject heading) 


Dubna, Ob"edincanyi in-t iadernykh 
(MIRA 14:11) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4 


TT ATED IE TNEG St EDGR AATEC LESLEY GH TEEPE SETS PIT A EEE ET ge EAST OD IRD SEE SoM oad BA BRE ae ELEY aren a 
+. i - 


‘ LAPIDUS, L,I.» CHZHOU GUAN-CHZHAO [Chou Kuang-chao } 


Role of the single-meson pole di 
agram in the scatter of gamma- 
quanta by protons, Zhur.eksp.i teor.fiz. 41 Bs Aisa Jl '61, 


(MIRA 14:7) 


“4 1. Ob"yedinennyy institut yader 
nykh issledovaniy. 
(Mesons ) (estoy (Gamma rays~-Scattering) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


ZB PEROVED TOR iecverdaaas Shela oct CUE RDE Se: Donte OeNI sot uote: 4 


FDIS, Lal, 3 CHZHOU GUAN-GHZHAO [Chou Kuang~chao ] 


K-N=sA(2>)+y processes. Zhur .¢ksp.4 teor.fiz. 41 . 
no.4:1310-1314 0 ‘61. (MIRA 14:10) 


1. Ob"yedinennyy institut yadernykh issledovaniy. 
(Nuclear reactions) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


"APPROVED FOR RELEASE: phd ated acs th Deco. OOS TOROOOI sR OLOOLY- 4 


eT Ee SSRIS E EYES Bae Sah ade Re Se Sa GEE Ee eae & SESS SOHeAS ORES gOS FSIS setae eis: eres saa 


7 : a ae *. 
phates eee ea i = 


LAPIDUS, L.I.; CHZHOU GUAI--CHZHAO [Chou Kuang~chao] 


fiz 
Scattering of & quanta by mecleons. Zhur, eksp. i teor. * 
41 no.5:1546-1555 N *61. (MIRA 14:12) 


1. Ob"yedinennyy institut yadernykh issledovaniy. 
ve (Gamma rays—Scattering) 
(Iucleons ) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


HAPPROVED FOR RELEASE: psi sti 2004 SUT RDESe: nda a sieded alee teenage 4 


Aarne Ma ee aT ESN ae Bee See ee PEE a ase WIS AP eS S perc eee ee kciaeivammmnans eSEPEES 


LAPIDUS, L.I.; SARANTSEVA, V.R., tekhn. red. 


ee 


[Scattering of Y -quanta and the polarizability of nuclei and 
nucleons] Rasseianie Y -kvantov i poliarizuerost’ ieder i 
muklonov., Dubna, Ob"edinennyi in-t iadernykh issl., 1962. 6 Pe 
(MIRA 15:6) 
(Gamma rays—Scattering) 
(Nuclei, Atomic) (iNucleons) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


ee eee FOR REE: sees lagee Me See REESE. yAneactatd Suresh cn 


SLAVING, Le T.5 GARANTSBYA, VeRey tekhn. red. 


[Threshold singularities in pion-nucleon exchange scattering] 
Okoloporogovye ogobennost4 v obmennom pion-nuklonnom rasseianti. 
Dubna, Ob"edinennyi tn-t iadernykh issl., 1962. 8 p. 
(MIRA 15:6) 
(Scattering (Physics)) (Mesons) (Nucleons) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4 


- LAPIDUS, L. I. 
7 PIATRA ated, 
"Threshold Anomalies in Exchange Picn-Nucleon Scattering" 


. report presented at. the Intl. Conference on High-Energy Physics, Geneva, 
h-11 July 1962. - 


Joint Inst. for Nuclear Research 
Laboratory of Nuclear Problems 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


ee FOR RETESOE viildege teas rina Sst none Oode sect 0Ore: 4 


ees Ee 3 SSeS Sarat baa PaaS MEGS ta EE: Bazaits site APRLT RLS 3 
; ; erat: . ae . 


ome Ray Scattering by Protons and Polarizability of Nucleons" 


eet presented at the llth Intl. Conference on High Energy Physics, 
Geneva, 4-11 July 1962 


Joint Institute for Nuclear Research, Laboratory of Nuclear Problems 


sey GAoree eR 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


_ _DPPROVED REESE. 08/31/2001 CIA-RDP86-00513R000928610010-4 


Asahi Maras 


aa 


5/056/62/043/003/047/063 
B108/B102 : 


AUTHOR] Lapidus, L. I. 
“PITLE:: ~~ ‘Threshold~singularities in pion-nucleon exchange scattering 
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PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43; 
no. 3(9)s 1962, 1053 - 1056 


TEXT; Pion-nucleon exchange scattering m+ pone + n was studied in 
order to establish possible discontinuities in the energy dependence of 
the differential cross section of this process. The shape, energy width, 
and height of. the discontinuities were investigated by the method of the 
dispersion relations {ZhETF, 38, 201, 1960; 39, 112, 1286, 1056, 1960). 
The forward scattering cross section, the real part of the scattering 
amplitude tT) and its square magnitude are shown jin Fig. 1 as functions 


of pion energy. Energy-dependent deviations from the scattering 
amplitude are regarded as perturbations 50 not exceeding 1 mb with an 
energy width of A = 5 Mev. Energy discontinuities in 6 are very sensitive 


to discontinuities in the total nt and ™ interaction cross sections. 
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Qlarized-hydrogen targets uncovers for experimentation with elementary particles, og we 
specially at high energies. An important role in the theory and investigation of ' ’ 
olarization-effects in scattering processes and nuclear reactions is played by 


rigorous equations that extend the well kmown detailed-balance relations to include 


teractions with a significant spin dependence. The author therefore shows by 
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‘metry relations only. In particular, at the high energies made possible by modern 
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- ABSTRACT: ‘The: article ‘discusses ‘possible experiments involving the 

| Measurement. of nucleon polarization arising asa result of scattering: 

-of.a: polarized beam by a polarized target. Measurement of such com- 
licated. polarization characteristics should help eliminate the ab- 
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| Polarization ' tensor. ~The: Burue eure? os this tensor. is eueess and 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4" 


EERO vee FOR RELEASE: 08/31/2001 CTA ROPES DOS TOROOOF sPoLlortd- 4 


3 es 7 SIG Ded PISS COS aS rues SPSS SIEASEEI ES s2AR SE ETE aie aes SSE Sie = 


ACG. NR: “AP6000227 ane 
expressions are ‘presented. for its ances ‘and: for the differential 
cross. section for the scattering of an unpolarized beam by an un- 
polarized target. The polarization correlation is considered for 
the case of scattering of a polarized beam by an unpolarized target, 
or. an: ‘unpolarized. ‘beam by a polarized target. The relations between | 
“the «measured and. calculated quantities are ‘derived, and the question | 
or. p Cone taut ton. of. the .scattering matrix: discussed. Authors -are 
grateful to PF. -Legar and.Z. Yanout for calculating the plots in the 
figure, and.to Yu..M. Kazarinov and Ya. A. Smorodinskiy for useful 
discussions. ‘of. the’ Palate considered. an the: article: Orig. art. 
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ae phyates.. .The possible additional data that can be extracted from such experi- 
* are described, with emphasis on the possibility of reconstituting the elements of 
- the scattering matrices of various elementary particle scattering processes. The analysis 
« 4s based only on the general requirements of invariance under space rotation or reflection 
: and under time reversal. The main theorems used in the study of polarization phenomena 
in strong interaction are deduced on the basis of these invariance requirements. The 
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TITLE: Isospin conservation and polarization effects 
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SUB CODE: 20 


ABSTRACT: ‘The reactions a +a'—b +b! are treated, where the particles 
a and a! (or b and b!) belong to the seme jsotopic multiplet, and the total 
"gsotopic spin of the final (or initial) particles may take only one velue.e 
Relationships have been obtained between polarization characteristics of such 
reactions at the angles O anda - O( G is the coms. angle). These rela~ 
tionships are based only on isotopic invariance and invariance under rota~ 
tions ami reflections. Their experimental verification, would be a detailed 
test of the isotopic invariance of strong interactionse 
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ABSTRACT: A study was made of the development of the asoimila ing hore 
surface (A), the chlorophylicontent (Ch), the daily rate of photo-~ oa! 
synthesis (Ph) and breathing (B) and the water content in the leaves 
of summer barley grown in sandy cultures on Helriegel mixtures with 
varied additions of N and P in doses from 0.1 to 3 under normal or 

- insufficient water supply. An-increase in N and P dosages decreased 
the negative effect of a water-supply shortage on the development of a 
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